Stroke in Jerusalem District I960 Through 1967: An Epidemiological Study • An epidemiological study was performed in Jerusalem district on the incidence of new stroke patients during the years 1960 through 1967.
Introduction
• Where cerebrovascular accidents play an important, worldwide role in the morbidity and mortality of adults, presenting the authorities concerned with serious medical and socioeconomical problems, Israel is no exception. Until quite recently, epidemiological studies regarding the stroke problem were rather scanty. However, there is a changing trend in that area, where more studies (prospective and retrospective) are being performed, trying to shed more light on the enigma of cerebrovascular disease.
For the purposes of performing an epidemiological survey, the district of Jerusalem offers some unique characteristics. This district is formed by the Department of Neurology, Hadassah University Hospital and Hebrew University-Hadassah Medical School, Jerusalem, Israel.
Stroke, Vol. 4, May-June 7973 city of Jerusalem, the capital of Israel, the township of Beit Shemesh and the villages surrounding them. The population of this district was 187,500 in 1960, and 230,000 in 1967. The population consists of a variety of ethnic origins, about half of whom are foreign born with varying sociocultural habits, customs and traditions, while the other half are Israeli born. This population enjoys excellent medical services. The medical services of about 85% of the population are supplied by the General Workers Sick-Fund Benefit Society; about 10% receive social welfare aid from the Municipality, and the last 5% are private or semi-private patients. Hospitalization services are supplied by the three local hospitals: The Hadassah University Hospital (which had the only neurological department in the district in that period), the Shaare-Zedek Hospital, and the Bikur-Holim Hospital. Where cerebrovascular disease is concerned, almost every patient MELAMED, CAHANE, CARMON, LAW suffering a new stroke is referred by his physician to the emergency ward of one of the three local hospitals. The medical approach to these patients, generally shared by those hospitals, is to admit them either to the Neurological Department of the Hadassah University Hospital or to the Internal Medicine Departments of the other two hospitals (at least until the acute phase of the stroke is over). Most of the few stroke patients who are not admitted (usually the milder cases) are later referred to the Neurological Outpatient Clinic of the Hadassah University Hospital which supplies the sole neurological consultation services in the area.
Bearing those facts and the geographical location of the Jerusalem district in mind, one can closely and reasonably assume that most of the new stroke patients are treated within the district boundaries and that the information regarding them is concentrated in the three local hospitals and the files of our Neurological Outpatient Clinic, thus providing an opportunity for studying and obtaining a close estimation of the real occurrence of new cerebrovascular accidents in this population.
Methods
On the assumption that most of the patients suffering from new cerebrovascular accidents were hospitalized in the period of 1960 through 1967 in one of the three local hospitals in Jerusalem, or later were referred to the Neurological Outpatient Clinic or other clinics of the Hadassah University Hospital, data regarding these patients were gathered from the above-mentioned registry sources by taking out all the medical records with the diagnosis of cerebrovascular accident, stroke, cerebral hemorrhage and subarachnoid hemorrhage. The diagnosis of new cases with cerebrovascular accidents was evaluated through a detailed review of the medical records. The criteria used for diagnosis and inclusion in the study of a new stroke case were closely adhered to those outlined in the "Classification and Outline of Cerebrovascular Diseases" 1 and were based on the history and physical examination, and, when available, on diagnostic tests such as lumbar punctures, angiograms, operations, and autopsies. (Autopsies were performed in 68 patients-4.4%.)
The ischemic stroke category included diagnoses of cerebral thrombosis, cerebral embolism and vertebrobasilar completed events. In the hemorrhage group we included diagnoses of intracerebral hemorrhage, intraventricular hemorrhage and subarachnoid hemorrhage. For the differentiation between cerebral ischemia and hemorrhage, a lumbar puncture, angiography, operation, or autopsy was required. We did not consider the history and the clinical picture as sufficient in this matter. The cases in which no diagnostic procedures were performed were classified as stroke of undetermined type. In this series only acute and completed cerebrovascular accidents were included. Cases diagnosed as transient ischemic attacks and vertebrobasilar insufficiency were discarded.
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Results
In the eight-year period of 1960 through 1967, 1,522 new cases with cerebrovascular accidents fulfilling our criteria were identified in the district of Jerusalem and included in our study.
The distribution of those cases according to the type of stroke was as follows: ischemia (thromboembolic) in 509 (33%); hemorrhage, including subarachnoid hemorrhage (31 cases) in 181 (12%); and stroke of undetermined type in 832 (55%) ( fig. 1 ). Taking into account only the specified strokes, it would appear that 74% were ischemic and 26% hemorrhagic, a ratio of 3.2:1. The ratios were approximately 2.5:1 for the 45 to 54 age group, 3.2:1 for the 55 to 64 age group, 3.8:1 for the 65 to 74 age group, and 2:1 for the 75+ age group.
The age distribution of the stroke cases showed an increase in the frequency of occurrence with advancing age, with an expected decrease in the 75+ age group, even by considering the crude numbers ( fig. 2 ). When one considers the average age-specific annual incidence of stroke in Jerusalem 2 (figs. 3 and 4) the numbers are more alarming, showing a linear rise with advancing age for the total stroke series. This pattern was found to be the same for both sexes and for the various types of stroke, the only exceptions being a decrease in the ischemic 75+ age group (males and females) and a slight decrease in The sex distribution for the total number of stroke cases was 54.8% males versus 45.2% females. The distribution for the various types of stroke was as follows: in the ischemic type-60.1% males, in the hemorrhagic type-50.3% males, and in the undetermined type-52.8% males. When one considers the average age-specific and sex-specific annual incidence of stroke 2 (figs. 3 and 5), the difference between the sexes is more striking. There is a male preponderance for the total stroke series in all the age groups above 45. The same pattern is observed in the ischemic and undetermined types of stroke. This preponderance is especially marked in the 65 to 74 age group. In the hemorrhagic type, there is a slight female preponderance in the 45 to 54 age group, almost the same incidence for the 55 468 to 64 age group, a male preponderance in the 65 to 74 age group, and a slight female superiority in the 75+ age group. For the total hemorrhage cases the male and female incidence is the same. The annual incidence of stroke is significantly different between males and females in the ischemic and undetermined types and for the total stroke series. There is no such difference in the hemorrhage type. Those facts originated from the standardized annual incidence per 100,000 population figures (table 1) that are based on a standardized population, that is, the average total population of both sexes. 
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Discussion
In the present study we were strict in our criteria for differentiating cerebral focal ischemia from hemorrhage, not being content with only the history, clinical examination and course of a certain case, but demanding at least a lumbar puncture as a diagnostic aid (and/or angiography, operation, or autopsy). These criteria account for the high proportion of undetermined cases in our series. As we could not always separate clinically the cases of cerebral thrombosis and cerebral embolism, we chose to classify both as ischemic (thromboembolic). The relative frequency of the major types of stroke has undergone quite a change in the last years, with ischemic stroke replacing hemorrhage as the common type. It is widely accepted today 4 that the term "cerebral hemorrhage" was used rather loosely and unjustifiably as a frequent and "fashionable" cause of death in many countries. That is the reason why this type of stroke appeared to be the most common in some studies that were based mainly on mortality data, the figures being the most unusual in Japan. Now that some community-based studies on stroke have been done in Japan, the result is completely different. In this study, using rigid criteria, cerebral ischemia was more common than hemorrhage by a ratio of 3.2:1. It is our feeling that the majority of the cases classified as "undetermined" are of the ischemic type and that this ratio should be even higher. The percentage of cerebral ischemia and hemorrhage is different in the various studies, but it seems that the figures of the present series are quite close to some of them (table 3) . It is obvious that ischemic stroke is by far the most common type in many countries, including Japan. 4 -5 There is much controversy about many factors in the epidemiology of stroke. However, on one factor there is common agreement-age. It is reported in many studies 6 -21 and widely accepted that the frequency of occurrence of stroke is closely related to increasing age, for both sexes and various types of stroke. This phenomenon is so constant that some authors 15 regard stroke as a "product of aging and senescence." Our findings are similar to those reported in other studies, showing an increase in the incidence of cerebrovascular accidents, with increase in age, for males and females and for the various types of stroke. We cannot, however, fully explain the decrease in the age-specific incidence rates for the ischemic type in the 75+ age group for males and females and in the hemorrhagic type for males in the same age group. A possible explanation would be that the stroke cases in this age group, being old, did not have the usual diagnostic procedures (such as a lumbar puncture) and, therefore, were placed in the undetermined group. In the undetermined group, there is a constant rise of incidence with age.
When one considers the sex distribution of stroke, most authors agree that it affects both males and females equally in the different age groups and for the various types. 21 It is emphasized that this equal sex ratio is quite unlike that found in coronary artery disease where a high male predominance is the rule. Others find an equal rate or slightly higher male preponderance in the younger age groups but a slight female predominance in the older age groups, attributing this finding to the greater longevity of women. 6 ' 15 In contrast to the other studies, however, there is in the present series a male preponderance in all the age groups above 45 for the ischemic type and the undetermined type (the major part of which we believe to be ischemic). This unequal sex ratio is more marked in the 65 to 74 age group. In the hemorrhagic type there is a slight male predominance in the 65 to 74 age group and a slight female predominance in the 75+ age group, with an equal ratio for the total hemorrhagic series.
There is a wide range for the annual incidence rates reported from different geographic locations. 4 The higher rates are found in the community-based studies (table 4) .
As compared to those figures, the average annual incidence in our series of 90 per 100,000 population is quite low. The faults of a retrospective study are well known, and it is likely that a certain number of stroke cases escaped detection in our series. Still, knowing the medical approach regarding stroke in Jerusalem, we do believe that the number of new cerebrovascular accidents not included in our study is indeed small and this figure gives a close estimate of the incidence of stroke in Jerusalem. 
